We present results on the X-ray point source population in the nearby Virgo elliptical galaxy NGC 4636 from four Chandra X-ray observations. These observations, totaling ∼ 210 ks, were taken with the Advanced CCD Imaging Camera (ACIS) over a three year period. Using a wavelet decomposition detection algorithm, we detect 336 individual point sources. For our analysis, we use a subset of the 245 detections with ≥ 10 cts (a limiting luminosity of approximately 1 × 10 37 erg s −1 in the 0.5 -2 keV band, outside the central 1.5 ′ bright galaxy core). Of these sources, ∼120 are likely members of NGC 4636, based on their distance from the center of the galaxy and the estimated AGN density of the field. The remaining sources are likely AGN. We examine, for the first time, variability over a period of years for X-ray point sources in an elliptical galaxy. Fifty-one sources (24%) in the common ACIS fields of view show significant variability between observations. Of these, 22 are detected with at least 10 counts in only one observation and thus may be "transient". Of the 30 brightest sources whose lightcurves we examine over the course of a single observation, we find 4 (13%) that show short-term variability. We present a luminosity function for the point sources in NGC 4636, fit by a power-law with γ = −1.24 ± 0.04, as well as a radial source density profile, hardness ratios for the sources, and lightcurves for bright sources which display short-term variability. We find an upper limit to the current X-ray luminosity of the historical supernova SN1939A. We find 102 matches between our X-ray point sources and potential globular cluster (GC) candidates found in deep optical images of NGC 4636. In the annulus from 1.5
INTRODUCTION
The sub-arcsecond resolution of the Chandra Observatory has revealed the nature of X-ray emitting point sources in nearby galaxies. It is clear that almost all the very luminous (L x > 10 36 erg s −1 ) point sources in galaxies belong to two distinct populations of compact stars, their evolutionary timescales depending upon that of their donor companions: the low-mass X-ray binaries (LMXB), which are long-lived and evolve on timescales of 10 9 -10 10 yr, and high-mass Xray binaries (HMXB), which evolve on timescales of 10 6 -10 7 yr. The latter population is thus an indicator of recent star formation and is not expected to be found in early-type galaxies, unless a recent merger has occurred. The LMXB population, on the other hand, has lifetimes comparable with that of the host galaxy, and their number and combined luminosity is found to correlate well with the stellar mass of galaxies (Gilfanov 2004) .
In this paper, we present a Chandra view of the X-ray point source population of NGC 4636, a bright E/S0 galaxy on the southern periphery of the Virgo cluster. It has a radial velocity similar to that of Virgo, but is 10.8
• from the center of the cluster, which corresponds to 2.8 Mpc at a distance of 15 Mpc (Tonry et al. 2001) . Furthermore, the galaxy lies at the center of a poor group (Osmond & Ponman 2004; Miles et al. 2004) , possibly falling into the cluster. Its unusual properties have attracted detailed multiwavelength research for several decades. NGC 4636 has an anomalously large specific frequency of globular clusters (Dirsch et al. 2005) , comparable to that of central cluster galaxies like NGC 1399 (Dirsch et al. 2003) . It has been suggested that the galaxy has an unusually large dark halo (Loewenstein & Mushotzky 2003) . NGC 4636 was one of the first early-type galaxies in which neutral hydrogen was detected (Knapp et al. 1978) , and further radio observations (Birkinshaw & Davies 1985) revealed a weak central radio source and small-scale jets. Its far-infrared luminosity greatly exceeds that expected from its stellar content (Temi et al. 2003) , and the luminosity in the vicinity of 100µ is consistent with dust emission from a recently accreted disk galaxy. Its flattened (E4) morphology at the outer faint isophotes (Sandage 1961) indicates the presence of large-scale angular momentum, often associated with recent mergers.
NGC 4636 is one the brightest nearby early-type galaxies in X-rays, and so it has been well-studied with generations of X-ray observatories. It was first detected as an extended X-ray source by Einstein (Forman et al. 1985) . ROSAT and ASCA observations found abundance and temperature gradients in its extended X-ray halo (Trinchieri et al. 1994; Matsushita et al. 1997 , Buote 2000 , while Chandra and XMM-Newton observations (Jones et al. 2002; O'Sullivan et al. 2005) show symmetric arm features and cavities in the extended X-ray halo, interpreted to be evidence of past AGN activity.
We introduce the observations and discuss data reduction and point source detection in §2. In §3.1, we examine the distribution of sources in NGC 4636 and present a luminosity function for the galaxy. In §3.2, we use soft, medium, and hard band source fluxes to make an X-ray color-color diagram which is independent of any instrumental or detector effects. In §3.3, we examine the X-ray point source population to look for variable sources on both long and short timescales. In §3.4, we optically identify sources associated with globular clusters and show a color histogram of these sources. In §3.5, we examine a few interesting individual sources detected in our observations. Finally, our analysis and results are summarized in §4.
2. OBSERVATIONS, DATA PROCESSING, AND POINT SOURCE DETECTION The observations presented in this paper were made with the ACIS-I and ACIS-S detectors on Chandra on four occasions spanning three years. The observations are summarized in Table 1 . 4 The FOV of each observation is overlaid onto an optical DSS image in Figure 1 . We obtained level 1 event lists for the observations from the Chandra data archive. We filtered these event lists to include only those events with "good" grades (i.e. 0,2,3,4 and 6) and to exclude bad pixels. The event lists were also filtered -I  600084  4858  2000 Jan 26  ACIS-S  600083  44450  2003 Feb 14  ACIS-I  600300  74709  2003 Feb 15  ACIS-I  600331  74190 on the nominal good time intervals for each observation. Additional time filtering was done to remove times affected by background flaring. The remaining total good exposure times are listed in Table 1 . We created a 0.5 -2 keV band image for each observation and used the wavelet decomposition algorithm wvdecomp (Vikhlinin et al. 1995) on the images to detect sources. In addition, we co-added the two ACIS-I observations done sequentially in February 2003, and ran the source detection algorithm on this image. After detection, source locations were refined using a centroiding algorithm, and the 90% encircled energy radius, based on the preflight calibration model of the Chandra PSF, was determined for each source location.
For each observation, we constructed a 0.5 -2 keV band background image by summing the large-scale wavelet decompositions. For each source, we made a background region centered on the source location and scaled the radius so that the background region contained at least 64 counts. We also made an exposure map for each observation. For each source detected in each observation, we tabulated raw and net (i.e. background-subtracted) counts, and raw and net exposurecorrected counts. We compared source positions between the observations, and matched sources whose coordinates agree by less than 2 ′′ . As a final step in the initial analysis, we calculated a countsto-flux conversion factor for each source by computing response matrices at each source location in the appropriate ACIS chip, assuming a power-law model with Γ = 1.5 and n H = 1.81 × 10 20 cm −2 . (After comparing fluxes computed with conversion factors based on different values of Γ and n H , we conclude that the choice of parameter values, within a reasonable range, does not significantly impact the resulting fluxes in each band. Even choosing a large value, such as Γ = 3, changes the resulting fluxes by less than 20%.) To convert source fluxes to luminosities, we assume a distance of d = 15 Mpc.
From the 0.5 -2 keV background images, we estimate the luminosity a source would need to have to be detected at a given location. By looking at the maximum values of these "S min " maps, we estimate that outside of the bright 1.5 ′ central core, our source detection is complete above ∼ 1.7 × 10 37 erg s −1 . Of the 245 sources that we detect with ≥ 10 net counts, 201 are above this luminosity. A summary of X-ray point sources detected in the NGC 4636 observations with at least 10 net counts is given in Table  2. 3. RESULTS
Point Source Distribution and Luminosity Function
The radial X-ray source density profile for NGC 4636 is shown in Figure 3 0.5 -2 keV band. Based on this estimate, our field becomes AGN-dominated beyond ∼ 6 ′ of the galaxy center. Between 1.5
′ and 6 ′ , we estimate that 20% of our sources are AGN and 80% are LMXB. Figure 4 shows the luminosity function in the 0.5 -2 keV band for X-ray point sources in NGC 4636 lying between 1.5 ′ and 6 ′ from the center of the galaxy. Fitting the luminosity function with a power-law gives a best fit value of γ = −1.24 ± 0.04. We see no evidence for a break in the luminosity function. Jordán et al. (2004) demonstrate that there is no compelling evidence for a break in the luminosity functions of other Virgo cluster galaxies such as M87, M49, or NGC 4697. Thus, we did not attempt fitting a broken powerlaw.
Spectral Analysis
Traditionally, X-ray colors are calculated as ratios of counts in different energy bands (e.g. Swartz et al. 2004; Prestwich et al. 2003 ). However, since we want to directly compare sources observed by X-ray detectors with different responses (i.e. the ACIS-S and ACIS-I) and on different parts of the detector, we convert source counts to fluxes before computing X-ray colors. To do this, we found the counts-to-flux conversion factor for each source individually, as described at the end of §2, for three energy bands: soft (0.5 -1 keV), medium (1 -2 keV), and hard (2 -8 keV). We then calculated one color as C 1 = (medium-soft)/total and another as C 2 = (hardmedium)/total, as defined in Swartz et al. (2004) The resulting color-color diagram is shown in Figure 5 . The plotting symbol size is proportional to the 0.5 -2 keV band luminosity. We identify two distinct populations: a large cluster of harder, less luminous sources with power-law indices between 1 and 2, and a smaller group of softer, more luminous sources (L x ≈ 10 38 erg s −1 ) with steeper power-law indices. Points in black lie less than 6
′ from the center of the galaxy and are most likely members, while points in red lie further than 6 ′ from the center. The source represented by a black asterisk is located at the galactic nucleus, and the two sources with steep spectra represented by black triangles lie within 6 ′′ of the the nucleus. These may be signatures of black holes (see §3.5.1 and §3.5.2). The three red points clustered by the asterisk in Figure 5 are probably not members of NGC 4636, based on their distances from the galaxy center (all > 6 ′ ). They are very luminous (L x > 10 38 ) and show long-term variability. Two of these sources are associated with GCs. Figure 6 shows a color-color diagram based on counts for the same set of sources shown in Figure 5 . We note that the flux-based diagram has much less scatter, making it easier to identify populations and trends.
Temporal Variability
We present a comparison of source fluxes between the January 2000 ACIS-S observation and co-added February 2003 ACIS-I observations in Figure 7 . To search for long-term variable sources, we determine a significance threshold as
For the 214 sources in the common field of view detected with ≥ 10 net counts in at least one of the observations, we find 51 (∼24%) are long-term variable sources. These are shown in . The asterisk denotes a source detected at the galaxy nucleus (see §3.5.1) and the two triangles denote blackhole candidates detected near the nucleus (see §3.5.2). Plotting symbol size is proportional to source luminosity in the 0.5 -2 keV band. Sources in red lie further than 6 ′ from the center of the galaxy. The three red points near the asterisk are bright (Lx > 10 38 ), long-term variable sources, two of which are associated with GCs. Blue curves denote colors of absorbed power-law models of spectral indices Γ = 1, 2, 3, and 4 over the range of absorbing columns n H = 10 20 to 10 24 cm −2 . Green curves denote constant absorption columns, as given in the legend. A typical error bar is shown in the lower left corner. Figure 5 , only here the colors are calculated from counts, whereas in Figure 5 they are calculated from fluxes. Note that here, unlike in Figure 5 , it is not possible to easily group the sources into two populations. Although the ranges for the colors differ between this figure and Figure 5 , the vertical and horizontal axes are 1.6 units long in both plots. red in Figure 7 and are marked with a "V" in the last column of Table 2 . Of these 51 sources, 29 have ≥ 10 counts in both observations, and the remaining 22 are "transient". (That is, they have ≥ 10 counts in only one observation, and are not reliably detected in the other observation.) Of these 22 transient sources, 17 have ≥ 20 counts in only one observation, and < 10 counts in the other observation.
FIG. 6.-As in
Similarly, to measure variability on shorter timescales, we To search for variability on the timescale of hours (i.e. during a single observation), we examine the lightcurves of the 30 sources detected with 80 or more net counts, binning by 2000 ks, and use the χ 2 test to look for significant variations. We find four variable sources (13%), two of which lie within 6 ′ of the galaxy's center. Light-curves for these sources are show in Figures 9 -12, and these sources are marked with "SV" in the last column of Table 2 . The first of these sources, a bursting X-ray source, is discussed further in §3.5.4. 
Correlation with the globular cluster population
It is well-known that a significant fraction of LMXBs in the Milky Way and elsewhere is associated with globular clusters. In the Milky Way, ∼10% of all bright (> 10 36 erg s −1 ) LMXBs are found in globular clusters (GCs) (e.g. Grindlay 1993), even though GCs account for < 10 −3 of the stellar mass of the galaxy. This has led to the belief that LMXBs are very close binary systems formed as a result of dissipative two-body encounters between neutron stars and ordinary stars, which are more likely in the dense cluster cores (Fabien et al. 1975; Hut et al. 1992) . Indeed, it has been suggested that LMXBs are formed primarily in this way in the cores of globular clusters, and some of the resulting binaries are later ejected from their host clusters (White et al. 2002) . If so, one expects a direct correlation between the X-ray point source population corresponding to LMXBs and the globular cluster population in galaxies.
In early-type galaxies, Chandra observations show that there is an association of LMXBs with globular clusters. The fraction of LMXBs identified with known GCs varies from at least 20% in NGC 4697 (Sarazin et al. 2001 ) to up to 70% in NGC 1399, the central galaxy of the Fornax cluster . Furthermore, it is observed that the LMXBs in early-type galaxies are >3 times more likely to be in the redder globular clusters, for galaxies which exhibit bimodality in color of the GCs, e.g. M87 (Jordán et al. 2004 ) and NGC 4472 (Kundu et al. 2002) . Since the redder GCs are thought to be relatively more metal-rich, this can be a diagnostic of the characteristics of the compact object's companion star in the LMXB, and its history of formation (Maccarone et al. 2004; Ivanova 2006) .
We matched our list of X-ray point sources with the list of globular cluster candidates from a deep mosaic CCD observation using the CTIO Blanco telescope from Dirsch et al. (2005) . The photometry is available in the Washington C and R system. Of the optical point sources listed in this work which extend over an area of 0.25 deg 2 around the galaxy, we chose the sources with magnitude R < 23.5 and color 0 < C − R < 2.5 as globular cluster candidates. These are not spectroscopically confirmed to be globular clusters belonging to the galaxy; some could indeed be background galaxies. Figure 13 shows the distribution of both X-ray and optical point sources, together with other background sources that are known in the field. In a more recent paper, the group responsible for the original list has published spectral observations of a small subset of 200 of the original list of GC candidates (Schuberth et al. 2006) . Of the sources with magnitude R < 23.5 and color 0 < C − R < 2.5, >80% of the candidates were found to be globular clusters from measured redshift and the rest foreground stars.
FIG. 13.-The X-ray point sources detected in NGC 4636, shown by '+'s, plotted along with all globular cluster candidates (discrete optical sources from Dirsch et al. (2005) , brighter than R < 23.5), plotted as open circles. The optical extent of the galaxy is shown as the D 25 ellipse (major and minor axis of 6.0 ′ and 4.7 ′ respectively). Other known optical sources (from NED) in the field are also plotted: quasars as squares, and background galaxies and clusters as triangles. The supernova remnant SN1939A is plotted as a diamond within the optical extent of the galaxy.
The positions of both X-ray and optical sources are known to an accuracy of better than an arcsecond. We matched the two lists by taking each X-ray point source, and finding its offset from the nearest globular cluster candidate. We checked for systematic translation and rotation between the two lists by seeking to maximize the matches for small values of rotation and translation of all sources, but could not improve upon the matching done in the above way. Based on the distribution of offsets, we chose to limit the search radius to 1.5 ′′ . If two GC candidates fell within this radius, we assigned the X-ray source to the nearest one in angular distance. Of the 336 sources in our list, 102 were matched to globular cluster candidates. These sources are marked "GC" in the last column of Table 2 and are listed separately in Table 3 . Of these 102 matched point sources, 50 lie within 1.5 ′ < r < 6.0 ′ of the center of NGC 4636 and have more than 10 raw counts in either of the Sequence 600083 or combined 600300 & 600331 observations. Based on the number of X-ray sources and GC candidates in this annulus, we expect only three chance coincidences. None of the other known background sources from NED were matched within the inner 10 ′ from the center of the galaxy.
A C −R color histogram of globular cluster candidates is shown in Figure 14 . Like in many other early-type galaxies, the distribution of the colors of candidate globular clusters here is bimodal,with peaks at C − R = 1.28 and 1.77. It is believed that the difference in color between the two populations is due to a difference in metal abundance (e.g. Yoon et al. 2006) , the redder GCs being of near-solar abundance. In NGC 4636, even though bluer GCs are more abundant, a majority of the X-ray point sources (LMXBs) are associated with the redder GCs, as in shown by the solid histogram, which represents the color distribution of the GCs matched with Xray point sources. This is consistent with the observation that most Galactic LMXBs associated with GCs lie in those systems with a near-solar abundance (Bregman 2006) . FIG. 14.-A histogram of all globular cluster candidates (discrete optical sources from Dirsch et al. (2005) , brighter than R < 23.5), found within 1.5 ′ < r < 6. ′ of the center of NGC 4636, plotted along with those that match with X-ray point sources detected in the Chandra observations (solid histogram). It is clear that the X-ray point sources are preferentially associated with the redder globular clusters.
Other studies have found that X-ray point sources are preferentially found in optically more luminous globular clusters Sarazin et al. 2003) . Such a correlation can be expected since one of the stars in an LMXB is a normal star, and brighter GCs have a higher number of potential companion stars in the binary. In Figure 15 , we plot the apparent magnitude and color of the host globular clusters against the X-ray luminosity of the matched X-ray point sources. We do not find any trend with host GC luminosity, while, as noted before, the correlation with GC color is clear. This suggests that the total number of stars in a host GC is not an important factor in the formation of LMXBs.
Finally, we compare the luminosity function of the X-ray point sources matched with globular cluster candidates with those that are not matched with any optical source. Here, we study only the point sources within 1.5 ′ <r<6.0 ′ of the center of NGC 4636, where the X-ray sources are not seriously contaminated by background AGN (see Figure 4) . In Figure 16 , we plot the LFs of GC-matched and non-GC matched X-ray point sources. There are approximately equal numbers in each category. The two plots represent X-ray luminosities obtained from two different epochs of observations, to account for the possible change in LF due to long term variability in these sources. The solid histogram shows the LF of the matched point sources, and the dashed histogram is the LF of all X-ray point sources that did not match a GC candidate. There is no difference between the slopes of the LFs of the GC sources and non-GC sources, and a Kolmogorov-Smirnov test reveals that both pairs of subsamples are drawn from the same parent FIG. 15. -The mean X-ray luminosity of the point sources, with at least 10 counts and lying within 1.5 ′ -6 ′ of the galactic center, that are found to match globular cluster candidates, plotted against the R magnitude (left) and the C − R color (right) of the globular cluster candidates they are matched with. No trend is observed with the magnitude of the host globular cluster, while, as seen in Figure 14 , the overabundance of matched X-ray sources in the redder GCs is easily apparent.
sample. Note, however, that the three brightest X-ray sources are not matched with any GC candidate.
Individual Sources 3.5.1. Galactic Nucleus
We detect a soft, luminous (L x = 2.1 × 10 38 erg s −1 ) Xray point source at the galaxy's nucleus, as determined from the VLA radio position (α(J2000) = 190.7077, δ(J2000) = 2.6878). This source is shown with an asterisk in the colorcolor diagram ( Figure 5 ) and is significantly softer than the LMXBs. The spectrum is well-fit by a power-law model with a photon index of λ = 2.36 (1σ confidence range is 1.94 -2.76). Loewenstein et al. (2001) do not find nuclear activity in NGC 4636 in the 2 -10 keV band. However, this source is very soft, and the ∼ 90% of its emission falls below the 2 -10 keV band.
Additional Black Hole Candidates
We detected two soft, luminous (L x ≈ 1 × 10 38 erg s −1 ) sources very near the center of the galaxy (d < 0.1 ′ ), whose soft spectra, like the source at the nucleus, may be signatures of black holes. McClintock & Remillard (2004) find that black hole binaries in the thermal-dominate state are well-described by a disk-blackbody model with T = 1 keV. These sources are shown by triangles in the color-color diagram ( Figure 5 ). The spectra of these two sources are very similar, so we added them before fitting in XSPEC. With a disk-blackbody model, we find a best-fit temperature of 0.30 keV with a 1σ confidence range of 0.27 -0.33 keV. The coadded spectra are equally well-fit by a power-law model with a photon index of λ = 2.81 (1σ confidence range 2.58 -3.03). These sources do not vary in intensity during the observations. Although we are prevented by the insufficient source counts from reaching a definitive conclusion, it is possible that these sources, and the one at the nucleus, are indeed signatures of black holes at the center of NGC 4636. If so, they may be massive black holes which fell to the galaxy center under dynamical friction, in which case they would have masses greater than 10 5 M ⊙ (Tremaine & Ostriker 1999). However, FIG. 16.-The luminosity function (LF) of all X-ray point sources, found within 1.5 ′ < r < 6.0 ′ of the center of NGC 4636 that are matched with globular cluster candidates brighter than R < 23.5 (solid histogram). Also plotted is the luminosity function of all X-ray point sources that did not match a GC candidate (dashed histogram). The two plots are for luminosities calculated for the Sequence 600083 observation (top) and the combined 600300 and 600331 observations (bottom). There is no difference between the slopes of the LFs of the GC sources and the non-GC sources. Note that the three brightest X-ray sources are not matched with globular clusters.
given the luminosities of these three sources, it is more likely that they formed near the center from a merger, with cooling gas triggering star formation.
SN 1939A
SN 1939A is a Type 1a supernova near the center of NGC 4636 (α(J2000)=190.700
• , δ(J2000)=2.683
• , distance from the center is 0.54 ′ ). We do not detect X-ray emission at this location. By generating a large number of Poisson realizations from the observed background at this location in our Chandra observations, we calculate a 3σ X-ray count rate upper limit of 3.6×10 −4 cts s −1 in the 0.5 -2 keV band. This translates to a luminosity upper limit of ∼ 4.3 × 10 37 erg s −1 in the same energy band.
Bursting X-ray Source
A light curve for the bursting X-ray source, detected at α(J2000) = 190.8821
• , δ(J2000) = 2.6193
• , is shown in Figure 9 . However, the source is approximately 11.4
′ from the center of the galaxy, and has an optical and near IR counter-part too bright to be a member of NGC 4636. This source is probably a relatively nearby flare star in our Galaxy. Figure 17 shows hard and soft band lightcurves for this source from the ACIS-S observation. No hard (2 -6 keV) counts are detected prior to the burst. 
SUMMARY AND CONCLUSIONS
We have analyzed four Chandra ACIS observations, taken over three years and totaling ∼210 ks, of the nearby Virgo galaxy NGC 4636, and have detected 245 X-ray point sources above a luminosity of 1 × 10 37 erg s −1 in the 0.5 -2 keV band, outside the central 1.5 ′ bright galaxy core. Based on the estimated AGN density in the field, ∼120 of these are likely members of the galaxy, while the rest are likely AGN. In the region from 1.5 ′ to 6 ′ from the center of the galaxy, there are 114 X-ray point sources detected with ≥ 10 counts, ∼20% of which are likely AGN.
We calculate X-ray colors from fluxes (rather than from counts, as is traditionally done), and find that this results in more clearly grouped populations on the X-ray color-color diagram. We identify a large group of LMXBs, and a small group of much softer sources, including three within 6 ′′ of the galactic center which may be black holes.
We find 102 matches between our X-ray point sources and potential globular cluster (GC) candidates found in deep optical images of NGC 4636. Choosing the subset of 50 matched point sources with ≥10 raw counts, that correlate with GC candidates brighter than R < 23.5, and lie within 1.5 ′ < r < 6 ′ of the center of the galaxy (out of 114 X-ray point sources in this annulus), we find that the overwhelming majority are associated with the redder GC candidates, those that are thought to have near-solar metal abundance. However, we do not find any correlation between the abundance of point sources and the luminosity of the host GC candidate. The luminosity functions of the point sources matched with GCs and of those that are unmatched reveal similar underlying populations. We searched for variable sources on timescales ranging from hours to years. We find that 51 sources in the common field of view (24%) JPB thanks Vinay Kashyap for helpful discussions. This work was supported by NASA contracts NAS8-39073 and NAS8-03060, the Chandra Science Center, the Smithsonian Institution, and the University of Birmingham. a Net counts and luminosity (erg s −1 ) are in the 0.5 -2 keV band. b Soft color is defined as (M-S)/(S+M+H) where S, M, and H are the fluxes in bands 0.5 -1, 1 -2, and 2 -8 keV, respectively. c Hard color is defined as (H-M)/(S+M+H) where S, M, and H are the fluxes in bands 0.5 -1, 1 -2, and 2 -8 keV, respectively. d 1 means the source was detected by the ACIS-S, 2 means the source was detected by the ACIS-I, and 3 means the source was detected by both instruments. V denotes a long-term (i.e. between observations) variable and SV denotes a short-term (i.e. during a single observation) variable. GC indicates that the sources is matched with a globular cluster. The number following GC gives the source's position in Table 3 . Dirsch et al. 2005 
